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Abstract— This review paper clarify about the rapid 

urbanization in india is creating a shortage of sustainable 

construction sites with good soil conditions. Attempts have 

been made to use rice husk ash (RHA) in concrete  industry 

of india, however, limited literature is available on its 

potential to improve local soils. This paper presents an 

experimental study on engineering properties of low and 

high plastic cohesive soils blended with 0-20% RHA by dry 

weight of soil. The decrease in plasticity index and 

shrinkage ratio indicates a reduction in swell potential of 

RHA treated cohesive soils which is beneficial for problems 

related to placing pavements and footings on such soils. It is 

also observed that the increased formation of pozzolanic 

products within the pore spaces of soil from 

physicochemical changes transforms RHA treated soils to a 

compact mass which decreases both total settlement and 

rate of settlement. A notable increase in friction angle with 

increase in RHA up to 16% was also observed in direct 

shear tests. It is concluded that RHA treatment is a cost-

effective and sustainable alternate to deal with problematic 

local cohesive soils in agro-based developing countries like 

india. 
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1. INTRODUCTION 

Ordinary IncIndia, ‘Black cottoncsoils’ covers almost 

onecfifth(1/5th)to onecsixth(1/6th) part ofctotal area that 

isccovered by land. The ‘Blackccotton soils’ coverscan area, 

mostlycconsisting of the Deccanplateaucregion.Map 

showscthat-Andhra  Pradesh, TamilcNadu(T.N.), 

WesterncMadhya Pradesh(M.P.), GujaratcKarnataka and few 

parts ofcUttar Pradesh(U.P), Bihar andcJharkhand are 

coveredcby this soil. ‘Blackccotton soil’ which is actypical 

‘expansive soil’ hascgot shrink swellcbehaviour , i.e., it swells 

incthe presence ofcwater and shrinkscwhen it becomescdry. 

Consequently itscstrength parameterscare uncertain. 

Thiscbehavior is due to thecpresence ofcmontmorillionite, a 

mineral which hascgot a typical structure incwhich 

gibbsitecsheet of 10 A0 is followed bycsilica sheet of the 

samecthickness. Again it is followedcby a gibbsite sheet and 

incbetween 2 such unitscwater is entrapped, whichcis the root 

cause ofcproblem.  

In   This review paper section I contains the introduction, section II 

describe the related work, section III explain about Methodscof 

Stabilization ofcExpansive Soilsl, section IV contains the 

AdmixturecStabilization details, section V contains the details 

about RicecHusk Ash, section VI describe the Usescof Rice 

HuskcAsh, section VII describe the RicecHusk Ash 

SoilcStabilization, section VIII  provide conclusion of this 

review paper. 

 

1. RELATED WORK 

1.1 Solutioncto SeveralcProblems   

The rulescfor the deliberatecand legitimate segmentcof 

treatment andcadditionally mixcof medicationscthat limit 

thecvolumetric change viablycand at the samectime the 

relatedcharm to the structurescought to be thoughtcof simply 

after thecfar reaching soil(s) has/havecbeen described.   

The accompanyingchealing measures arecutilized with 

variousclevel ofcaccomplishment.  

  

1) 2.2 Removingcthe Expansive SoilcEntirely   

In thisctechnique, far reachingcsoil is expelled to an 

impressivecprofundity and thencchannel is inlayed 

withcsand or potentiallycany dirt that does notcswells. This 

techniquecgives a granular fill aroundcthe foundation(s), that 

aides inccapturing a few developmentscthat may 

demonstrate to bechazardous, in the eventcthat water 

achievescthe establishment.   

 

2) 2.3 ProvidingcReinforced ConcretecBands at PlinthcLintel 

Levels   

Arrangementcof 'strengthened solidcgroups' is for thecmost 

part received toccapture the developments. Exceptcif the 

vertical segmentscare given moreovercat reasonablecinterims, 

it doesn't fillscthe principle need ofclimiting the 

occurrencescof breaking.   

 

2.4 Applicationcof SurchargecPressure   

In lowcswelling soils, on thecoff chance thatcsuch soil is 

stacked withcweight that surpassescthe swellingcweight; at 

that pointcthe event of swelling ofcsoil can beclimited.   

 

2.5 PreventingcAccess of Water tocSoil   

On thecoff chance that we canccounteract dampnesscchange in 

the dirt to anycdegree/limit, atcthat point thecvolumetric 

changesccan be decreased orclimited. Watercfilms are 

turningcinto an undeniablycencouraging in techniquescfor 

constraining accesscof water and limitingcdampness changes, 

especiallycin street and asphaltcdevelopment.   

 

2.6 Pre-Wettingcthe Soil   

The fundamentalcgoal of thiscstrategy is to permitcdried up 

swellingcsoil to achievecthe harmonycbefore the 

arrangement ofcroadway (or) structures. Beatingcdone to 

quickencswelling by thiscstrategy, is a genuinecmodel.   
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2.7 SoilcStabilization   

Definition: To deliver acdirt material which iscimproved and 

hascall the adjusted/wantedcbuilding properties, wecdo 

adjustment of soilcby mechanical orcconcoction implies.   

Soils arecnormally balanced out tocexpand their 

toughnesscand quality and to buildcthe 'structure lifecperiod'.   

 

2.8 Principlescof SoilcStabilization   

• Assessing thecproperties of soilcof land territory 

undercthought.   

• We choosecthe property ofcsoil that should becadjusted, to 

get thecstructure worthcand afterward pickcthe best 

practical strategycfor adjustment whichcdemonstrates to 

becpowerful.   

  

2.9 Advantagescof Stabilization   

• It improvescthe dirt quality, alongcthese lines 

expandingcthe 'dirt bearingclimit'. Thiscimproves the 

strengthcand functionalitycof the dirt.   

• It is considerablycmore conservative, bothcregarding 

vitalitycand cost and expandscthe bearing limit of thecdirt 

instead of givingcpontoon establishmentcor 

profoundcestablishment.   

• Inclinescand other suchcplaces arecsettled. It forestalls 

thecdisintegration ofcsoil.   

• 'Adjustment' makescthe dirt watercevidence. By 

balancingcout the dirt, weccan anticipate access ofcwater 

and thuslychelp the dirt to recovercits quality.   

• It helps incdecreasing the volumetriccchange in the dirt 

becausecof progress in dampnesscas well asctemperature.  

2. Methodscof Stabilization ofcExpansive Soils  

To keepcaway from thecswell - shrivelcconduct of far 

reachingcsoil(s), the dirt shouldcbe settled by 

utilizingcdifferent techniques.   

Therecare two strategiescto settle thecdirt:   

• MechanicalcStabilization.   

• AdmixturecStabilization.   

 

2.9.1 3.1 MechanicalcStabilization   

In thiscsort of adjustment, compactioncis done or in 

someccases stringy andcother nonbiodegradablecfortifications 

arecadded to thecdirt. Mechanicalcadjustment does 

notcinclude any sortcof syntheticcchange(s). Various 

strategiescused to accomplishcmechanicalcadjustment   

 

3.2 Compaction   

Inccompaction, a substantialcweight is utilized tocexpand the 

thicknesscof soil, by applyingcthe weightcfrom top 

oppositecway. Machines, forcexample, vibratingcsteel drums 

inchuge soil compactors, arecevery now and againcutilized 

forccompaction. Thus, compactingcthe dirt pastcits breaking 

pointcought to be maintained acstrategic distance fromcand 

alert must bectaken supposingcthat the compaction iscdone 

past reasonableccutoff, the totals getcsquashed and the dirt 

losescits essential designingcproperties.   

3.3 SoilcReinforcement   

Soilcissues are nowcand again illuminatedcby the built 

orcnon-designedcmechanical arrangements. Toctrap the dirt, 

'Geo-materials'cand 'built plasticclattices' are plannedcand 

they help toccontrol soilcdisintegration, soil penetrability, 

andcdampness conditions. Biggerctotals, for example, 

stonescrock, and rocks arecutilized where unbendingcnature 

and some extracmass can avert the relocationcof soil or 

improvecthe heap - bearingcproperties.   

 

3.4 Additioncof reviewed totalcmaterials   

Includingcthose specificctotals thatcgive/loan 

alluringcqualities to thecdirt, for example, 

diminishedcversatility or expandedcquality; is one 

morecstrategy to alter thecproperties of thecdirt . This strategy 

iscaffordable, regardingcutilization of material. It goescabout 

as a base forcthe remainder of thecstructure, and 

furthermorecimproves the ability ofcsub-evaluation to 

gocabout as a helpctop.   

 

3.5 MechanicalcRemediation   

This hascbeen the acknowledgedccustomary routine 

withcregards to managingcsullying of soil. 

'Mechanicalcremediation' includescmigrating the debasedcsoil 

( by physicalcexpulsion ) to a dangerous dumpcyard, far from 

thecprovincial and/or urbancpopulace . Be thatcas it may, 

ascof late, bioremediationcand concoctioncremediation have 

given acsuperior answer forcthis issue; both monetarilycand 

naturally.   

 

3. AdmixturecStabilization   

Buildingcproperties of thecdirt can be improvedcby 

including syntheticcsubstances or anycsuch materialcthat 

aides incadjustment of thecdirt. By and large, thiscis a less 

expensivecand successfulcsystem. Ex.; Importingctotal for 

some fixedcthickness of baseccourse costscmore than the 

expensecof transporting andchandling a 'settlingcspecialist' - 

like, soilcbond utilized for treatmentcrather than 

soilcmaterial.   

Addedcsubstances can becmechanical, that is theircheap 

bearing forcecpads/supports thecbuilding propertiescof the dirt. 

They canclikewise becsubstance, i.e., theycrespond with 

orcchange the compoundcproperties of thecdirt in this 

waycchanging the conductcof the dirt.   

• Cementcadjustment.   

• FlycAsh and its variationclike RHAcadjustment.   

• Bitumencadjustment.   

 

4.1 LimecStabilization   

Oncexpansion of limecto the dirt, thecdirt gets balancedcout. It 

helps in thecadjustment ofcclayey soils. The pliancycof the 

dirtcincrements, when limecresponds withcsoil. The 

subsequentcmaterial is morecfriable(that can 

becdisintegratedceffectively) than uniquecdirt. Such 

comingcabout blend fills incas a decentcsub-grade.   

Consumingcof lime stones incovens producesclime. The 

naturecof the parentcmaterial decidescthe naturecof the last 

prouct, ieclime.   

 

4.2 CementcStabilization   

Addedcsubstance utilizedcfor soil adjustmentcutilizing 

concretecis 'Portlandcbond' . In thecevent that relievingcand 

compaction iscdone appropriately andcadditionally 

fittingcproprtion of water is added tocconcrete, at that point 
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weccan utilize this adjustmentcstrategy. Practically allcdirts 

can pick upcadvantage of concretecadjustment.   

 

4.3 FlycAsh and its variationclike RHAcStabilization   

'Fly slag'cis a substance addedcsubstance comprising 

ofcprimarily silica andcaluminum mixes. It is a side-effectcof-

ignition ofccoal. 'Fly fiery remains' iscblended with limecand 

water tocsettle granularcmaterials withcfew fines, 

subsequentlyccreating a hard andcbond likecmass. Its jobcin 

the balancingcout procedure is tocgo about as acpuzzolona. It 

is utilizedcto fill the finecholes and it is efficientlycaccessible 

as it isconly a wastecthing.   

 

4.4 BitumencStabilization   

Bitumencis a remaining materialcacquired after 

'partialcrefining' of unrefinedcpetroleum in oil industrycand is 

broadlycutilized for soilcadjustment. Significantcimpact of 

bitumencadjustment is somewhat morecgrounded 

soilcincreasingly climatecsafe and improvedcqualities, with a 

restrictioncthat bituminous adjustmentcis reliant upon 

regularcvarieties. Termite relatedcissues assuming any, 

arecadditionally expelled toccertain degree.   

5 RicecHusk Ash   

'RicecHusk' is a resultcacquired from ricecplants. Whenever 

arrangedcfor what it's worthcas land fills orcelse, it is a 

naturalcdanger. Oncconsuming, it makes 

puzzolonuscimpact. Roughly 22% of thecpaddy is ricechusk, 

ie, externalcspread. It has gotcunpredictable naturalcissue 

and a piece of it iscslick, which oncextraction is knowncas 

'rice graincoil'. This oilcsupports consumingcof 'rice 

husk'veryceffectively, which iscchanged over to puzzolonic 

slag, whichcis known as 'RicecHusk Ash(R.H.A.); and 

inclight of its puzzolonic propertiescit very wellcmay be 

utilized incadded substancecimprovement of far 

reachingcsoil.   

In lightcof wealth of paddycgeneration incIndia, in its 

northerncstates and southerncstates, Rice Husk iscadditionally 

created incplenitude and theccreation is to the tunecof 24 

millionctons around; whichcwhen not tackledcappropriately 

can be majorcnatural danger.   

Rice HuskcAsh (R.H.A.) is pozzolanic, an 

acknowledgedchypothesis by thecanalysts. The utilization 

ofcR.H.A. as a part in cementiouscmaterials depends on 

itscresponse withclime, that structurescsolidifying 

material. Thecmechanical qualitycadvancement is 

affectedcby the idea ofcsilica, carbon rate andcthe 

fineness ofcpowder. Scientists arecconsidering over 

approachescto arrange them bycutilizing 'Rice HuskcAsh' 

(R.H.A.) economically.  

 

6 Usescof Rice HuskcAsh  

6.1 IncLightweightcFill  

 ThecR.H.A. is a verycgood light-fillcmaterial, if the 

‘moistureccontent’ is withincpermissible limits and can 

beccompacted easily. It hascgot a very highcfrictional 

resistancecwith low cohesion, ie, why itcshould be used 

inctandem with some cohesivecmaterial to givecdesired 

results. High angle ofcinternal friction makescit stable. It may 

shearcunder heavy rolling, ifcused alone. That iscwhy it is 

alwayscrecommended to use it withcsome cohesivecmaterial, 

either in some alternateclayers or withcmixing it.  

 

6.2 As acStabilizer  

R.H.A iscobtained by burningcRice Husk and containscsilica 

and calciumcand is havingccertain puzzolonic propertiescbut 

these propertiescare not in the samecproportion as in flycash. 

When mixed withcexpansive soil, and appropriatecamount of 

water, thecsolid hard massesccreated and improvementctakes 

place. It has gotchigh improvementcpotential, as acstabilizer.   

 

6.3 OthercUses  

 Its lowcdensity and highcpermeability with a varietycof 

compactions at differentcmoisture contents and also 

smallcpore size makes it acvery suitable materialcto be used as 

a watercfilter in watercsupply coolings.   

 

7 RicecHusk Ash SoilcStabilization  

In additivecstabilization, Ricechusk can be used ascsingle 

additive, causingcmajor alterationscin geotechnicalcproperties 

of expansivecsoil and subsequentcimprovement in 

itscengineering properties. Oncaddition ofcR.H.A., LL and 

PLcincreases, while, PlasticitycIndex decreases. OMC 

iscincreased, while therecis a marked reduction incMDD. 

Since intercfrictional resistance , RHA is morecon its 

additioncto expansive soil , Frictionalcresistance of 

resistivecsoil is alsocincreased, making itca cǿ soil. And 

itscshear strength iscincreased resulting incconsequent 

increasecin unconfinedccompressive strengthcand CBR values, 

whichcare indirect measures ofcshear strength.  

 

8 CONCLUSION 

The maincobjective to usecR.H.A. is to reduce thecburden of 

‘wastecmaterial’ which can becvery effectivelycdone by 

usingcit as a ‘soil stabilizer’ by- partiallycreplacing the soil 

withcRHA. Since R.H.A. is lighter incweight, it can be 

usedcvery effectively forcbackfilling along with soilcas well 

as in makingcthe sub-grade of thecroads; and if it is addedcto 

it, it will have a watercproofing property ascwell. The M.D.D 

& O.M.C ofcR.H.A. – soil mix decreased andcincreased 

respectively, with increase incR.H.A. content in thecsoil. The 

periodcof curing is yetcanother factor on which thechydration 

depends. Hence thecstrength may increase if thecperiod of 

curing iscincreased. It can be anothercparameter for our 

investigation. Subsequentcupon the stabilization, withcRHA, 

compressive and tensilecstrength parameters arecconsiderably 

increasedcamounting to 4 times increase incstrength. The 

shear strength of thecsoil increases by thecaddition of- ‘rice 

husk ashcmixture’. The results of thecstudy revealed that- 5 

percentcreplacement of soil by Ricechusk ash(R.H.A.) not 

onlycmakes the stabilization-‘economical’, butcalso improves 

the ‘strengthcof the soil’ .  
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